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(54) SURFACE TREATING DEVICE AND SURFACE TREATING METHOD 
(57)AbstraGt 

PROBLEM TO BE SOLVED: To efficiently remove by-products 
produced by the reaction between the body to be treated and gas 
and to improve the productivity, in a surface treating device in 
which gaseous discharge is generated under a near-atmospheric 
pressure an, and surface treatment is executed, by heating at least 
a part of an exhaust path connecting a treating chamber and an 
exhausting means. 

SOLUTION: In a surface treating device in which gaseous discharge 
is generated under a near-atmospheric pressure, and surface 
treatment is executed, at least a part of a treating chamber 1 8 and 
an exhaust path 34 is heated to vaporize reaction by-products 
produced by the reaction between the body 1 6 to be treated and 
the gas, by which the adhesion of the reaction by-products thereto 
is reduced, and the productivity and the reliability on the device is 
improved. 
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Partial English Translation of Japanese Patent Laying-Open No. 10-088372 

[0001] 

[Technical Field to which the Invention Pertains] 

The present invention relates to a device for treating a surface of a target object 
by discharging gas under an atmospheric pressure or a near pressure thereof, and more 
particularly, to a surface treating device used in etching or ashing a surface of a target 
object and a surface treating method. 

[0003] 

[Problems to be solved by the Invention] 

Thus, the present invention was made in view of the above problems, and it is an 
object of the present invention to provide a surface treating device for treating a surface 
by generating gaseous discharge under a near-atmospheric pressure and a surface 
treating method in which attachment of by-products generated by a reaction between the 
target object and the gas is efficiently decreased and productivity is improved, by heating 
at least one part of an exhaust path connecting a treatment chamber and exhausting 
means. 

[0017] 

[Embodiment of the Invention] 

(Embodiment 1) Fig. 1 is a schematic view showing a surface treating device 
according to the present invention, and Fig. 2 is a perspective view showing an essential 
part of the surface treating device according to the present invention. A surface 
treating device 24 has a first electrode 20 and a second electrode 32 opposed to each 
other in a treatment chamber 18 in which a target object 16 is disposed and gas is 
discharged. First electrode 20 is made of metal such as aluminum or stainless steel and 
is connected to an AC source 42. A potential of second electrode 32 is grounded and 
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is also used as a table for target object 16. Although the table is not shown, when it is 

connected to transporting means, target object 16 can be transported, 

[0018] 

First electrode 20 has two line paths of a gas inlet path 40 for supplying gas to 
target object 16, and an exhaust path 34 for exhausting the gas after discharged onto 
target object 16. Gas inlet part 40 includes a first gas inlet path 40a, a gas reservoir 44, 
and a second gas inlet path 40b. Gas reservoir 44 and second gas inlet path 40b 
connected thereto are continuously formed along a longitudinal direction of first 
electrode 20, and can supply gas to the target object linearly. Gas reservoir 44 extends 
fi-om an upper end of first gas inlet path 40a to inward of first electrode 20 and a space 
thereof is formed to be larger than that of first gas inlet path 40a. The gas is once 
supplied into gas reservoir 44 through a gas inlet 36 and first gas inlet path 40a at a 
certain pressure, and a flow direction of the gas is changed and reserved once here, so 
that the gas is sprayed to target object 16 through second gas inlet path 30b having a 
relatively small width. 
[0019] 

Second gas inlet path 40b is sandv/iched between a first dielectric body 22a and 
a second dielectric body 22b. Bottom surfaces of first dielectric body 22a and second 
dielectric body 22b exist on an area other than a range in which the surface treatment is 
applied to target object 16. Thus, the area in which an electric field is generated is 
specified, and the area in which gas is discharged on target object 16 is specified. 
Since first dielectric body 22a and second dielectric body 22b have insulation properties, 
they are provided in order to prevent abnormal discharge and to make the gas uniform. 
First dielectric body 22a and second dielectric 22b can be made of a ceramics material 
such as alumina. 
[0020] 

Further, an electric heater 14 is provided in first electrode 20, and a heater 
power supply 12 for controlling operations of heater 14 is connected to heater 14 
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through a heater line 46. As shown also in Fig. 2, heater line 46 is wired in first 
electrode 20. Thus, since heater 14 is incorporated in first electrode 20, it can be 
effectively disposed without occupying a space in the treatment chamber or outside the 
treatment chamber, and the temperature of first electrode 20 can be accurately 
controlled. 
[0021] 

In addition, as described above, first electrode 20 has exhaust path 34 provided 
so as to penetrate fist electrode 20, and exhaust path 34 is connected to an exhaust 
pump 10. The exhausted gas amount is controlled by a flow adjustment unit such as a 

valve (not shown). 
[0022] 

Thus, when gas inlet path 40 and exhaust path 34 are arranged as described 
above, gas flow in the range subject to surface treatment on target object 16 can be 
stably ensured and gas can flow efficiently. Specifically, the gas flow is adjusted in gas 
reservoir 44 and the' uniform gas is sprayed fi-om second gas inlet path 40b to target 
object 16, so that the surface treatment within the specified range on target object 16 
can be performed with the gas. Then, since the gas used for the surface treatment is 
exhausted from exhaust path 34 in the vicinity of the specified range, an efficient gas 
discharge path can be ensured. 
[0023] 

The gas to be used for the surface treatment of target object 16 is supplied fi-om 
a gas supply unit 30 through gas inlet path 40. Gas supply unit 30 can be a gas canister 
or a flow adjustment unit, so that a plurality of gasses can be supplied from separate 
routes. 

[0029] 

Description will be made of an experiment example in which the surface treating 
device according to the present invention is used, in comparison with a case where a 
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surface treating device having no heating means is used. Although not shown 
particularly, the surface treating device for comparison is different from the surface 
treating device according to the present invention in that the surface treating device for 
comparison does not have a heater or a heater power supply, and that first electrode 20 
is cooled by cooling water, the experiment was performed under the same processing 
condition other than a heating condition or a cooling condition. In each of the surface 
treating devices, first electrode 20 was made of aluminum and the dielectric body was 
made of alumina, in view of thermal properties and chemical properties. Both have 
high durability against plasma of perfluorocarbon gas. Further, target object 16 was a 
glass substrate used for a liquid crystal panel. Target object 16 was provided by 
forming a tantalum (Ta) film having a thickness of about 180 nm on a glass substrate 
(350 X 300 X 1 . 1 mm). According to the condition of the surface treatment in this 
experiment, gasses such as helium (He) having a flow rate of 20 little/min, 
perfluorocarbon gas (CF4) having a flow rate of 150 CCM, and oxygen (O2) having a 
flow rate of 30 CCM, were discharged to treatment chamber 18, and a power of 400 W 
was applied from AC power supply 42 of 13.56 MHz to generate gaseous discharge. 
The exhaust amount was set to the optimal condition based on the supply amount of the 
gas. The transporting speed of the table was adjusted so that Ta on target object 16 
could be etched away by about 5 nm. 
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